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SECTION  1.0 


PURPOSE 


TEST  PROCEDURE 
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PURPOSE 


This  door  latch  integrity  test  was  conducted  for  Vehicle  Research  and 
Test  Center  by  Transportation  Research  Center  Inc.  (TRC).  This  test  was 
conducted  to  measure  the  occupant  response  and  loads  of  the  latch/str iker 
interface  of  the  subject  vehicle's  driver's  side  door  in  a 315°,  72  kph 
impact  mode. 
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TEST  PROCEDURE 


The  test  vehicle  was  instrumented  with  twelve  (12)  accelerometers  to 
measure  longitudinal,  lateral,  and  vertical  axis  accelerations.  A triaxial 
load  cell  was  placed  in  the  driver's  side  B-pillar  to  measure  loads  at  the 
latch/striker  interface.  The  test  vehicle  was  impacted  by  a moving 
deformabel  barrier  conforming  to  NHTSA's  TP-214D-02  with  the  exception  of 
its  wheels  being  oriented  parallel  to  its  framework. 

The  test  vehicle  contained  one  (1)  Biosid  50th  percentile  adult  male 
anthropomorphic  test  device  (dummy) . The  dummy  was  positioned  in  the  left 
front  outboard  designated  seating  position  according  to  the  dummy  placement 
procedure  specified  in  Section  C of  the  Biosid  User's  Manual.  Seatbelts 
were  not  used. 

The  dummy  was  instrumented  with  head,  pelvis,  upper  spine,  and  lower 
spine  accelerometers  to  measure  longitudinal,  lateral,  and  vertical 
accelerations;  upper,  center,  and  lower  left  throax  rib  accelerometers  and 
potentiometers  to  measure  lateral  accelerat ions  and  displacements;  upper  and 
lower  left  abdomen  rib  accelerometers  and  potentiometers  to  measure  lateral 
accelerations  and  displacements;  a left  shoulder  accelerometer,  load  cell 
and  potentiometer  to  measure  lateral  acceleration,  force,  and  shoulder  to 
spine  displacement;  and  pubic  symphysis,  pelvis  sacrum,  and  pelvis  iliac 
load  cells  to  measure  lateral  forces. 

The  moving  deformable  barrier  was  instrumented  with  five  (5) 
accelerometers  to  measure  longitudinal,  lateral,  and  vertical  axis 
accelerations.  The  moving  deformable  barrier's  specified  velocity  range  was 
71.6  to  73.2  kph. 

The  fifty-two  (52)  data  channels  were  multiplexed  and  recorded  on  a 
14-track  tape  drive.  The  data  was  digitally  sampled  at  8000  samples  per 
second  and  processed  per  sections  12.8  and  12.9  of  the  Laboratory  Test 
Procedure . 

The  crash  event  was  recorded  by  one  (1)  real-time  panning  motion 
picture  camera  and  five  (5)  high-speed  motion  picture  cameras. 
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The  door  latch  integrity  test  data  are  summarized  in  Section  2.0.  The 
vehicle,  occupant,  and  camera  information  are  presented  in  Section  3.0. 
Appendix  A contains  the  still  photographic  prints.  Appendix  B contains  the 
dummy  and  vehicle  data  plots.  Appendix  C contains  the  dummy  calibration 
data.  Appendix  D contains  miscellaneous  test  information. 
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SECTION  2.0 


DOOR  LATCH  INTEGRITY  TEST  SUMMARY 
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TEST  RESULTS  SUMMARY 


This  72.4  kph  315°  driver's  side  impact  door  latch  integrity  test  was 
conducted  at  TRC  on  January  12,  1993. 

The  test  vehicle,  a 1986  Volkswagen  Golf,  was  equipped  with  a 
1.6-liter,  transverse  diesel  engine,  manual  transmission,  and  power  brakes. 
The  vehicle's  test  weight  was  1108  kg.  The  moving  deformable  barrier's 
impact  speed  was  72.4  kph.  The  vehicle's  maximum  static  crush  was  500  mm. 

The  driver  dummy's  Thoracic  Trauma  Index  (TTI(d))  and  Head  Injury 
Criteria  (HIC)  were  143  and  1233,  respectively.  The  driver's  pelvis  maximum 
lateral  acceleration  was  151.9  g. 

The  door  on  the  struck  side  of  the  test  vehicle  did  not  separate  from 
the  vehicle's  main  body  at  the  hinges  or  latch.  The  door  on  the  opposite 
side  did  not  open  during  the  crash  event. 

The  load  cell  located  in  the  driver's  side  B-pillar  measured  peak 
latch/striker  interface  loads  of  -4235  N,  6090  N,  and  -14,301  N in  the  X,  Y, 
and  Z directions,  respectively  (See  data  summary  for  orientation  of  the  load 
cell ' s axis ) . 
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TABLE  1 CRASH  TEST  SUMMARY 


TEST  TYPE:  Door  Latch  Integrity  Impact  Test 


TEST  DATE:  01/12/93 


TEST  TIME:  1511  AMBIENT  TEMP.  (°C) 


VEHICLE  YEAR/MAKE/MODEL/BODY  STYLE:  I 986 /Volkswagen/Gol f / 3-door 

VEHICLE  TEST  WEIGHT  (KG):  1108 

IMPACT  ANGLE  (DEG)*:  315 


IMPACT  VELOCITY  (KPH)**:  PRIMARY  = 72.4 


SECONDARY  = 72.4 


MAXIMUM  STATIC  CRUSH  (MM) : 500 


DUMMIES : 


Driver  #001 


: 2 

hatchback 


TYPE: 


Biosid 


LOCATION: 

Left  front 

RESTRAINT: 

Unrestrained 

NUMBER  OF 

DATA  CHANNELS: 

52 

NUMBER  OF 

CAMERAS : 

HIGH-SPEED 

REAL-TIME  1 


*As  measured  clockwise  from  the  vehicle's  front  longitudinal  centerline. 
**Speed  trap  measurement  (±  .08  kph  accuracy) 
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TABLE  2 TEST  VEHICLE  INFORMATION 


VEHICLE  MANUFACTURER:  Volkswagen  of  America 

MAKE/MODEL;  Volkswagen/Golf  VIN:  1VWAG0175GU043853 

BODY  STYLE:  3-door  hatchback  MODEL  YEAR:  1986 

COLOR:  Light  Blue  Metallic 

ENGINE  DATA:  TYPE:  transverse  CYLINDERS:  4 DISPLACEMENT:  1.6- 

TRANSMISSION  DATA:  5 SPEED,  X MANUAL.  AUTOMATIC,  X FWD . RWD, 

DATE  VEHICLE  RECEIVED:  01/06/93  ODOMETER  READING:  165,995 

DEALER'S  NAME  AND  ADDRESS:  NA 

ACCESSORIES: 

POWER  STEERING 
POWER  BRAKES 
POWER  SEATS 
POWER  WINDOWS 
TINTED  GLASS 
RADIO 
CLOCK 
OTHER 

REMARKS : 

1.  IS  THE  VEHICLE  STOCK  THROUGHOUT?  No* 

2.  DOES  VEHICLE  SHOW  EVIDENCE  OF  PRIOR  ACCIDENT  HISTORY?  No 

3.  DOES  VEHICLE  SHOW  ANY  SIGNIFICANT  CORROSION?  No 

4.  CONDITION  OF  THE  FRONT/REAR  BUMPER  AND  FRAME:  Good 

CERTIFICATION  DATA  FROM  VEHICLE'S  LABEL: 


No 

AUTOMATIC  TRANSMISSION 

No 

Yes 

AUTOMATIC  SPEED  CONTROL 

No 

No 

TILTING  STEERING  WHEEL 

No 

No 

TELESCOPING  STEERING  WHEEL 

No 

No 

AIR  CONDITIONING 

No 

No 

ANTI-SKID  BRAKE 

No 

Yes 

REAR  WINDOW  DEFROSTER 

Yes 

None 


VEHICLE  MANUFACTURED  BY:  Volkswagen  of  America 

VIN:  1VWAG0175GU043853 

GVWR:  1440  KG 

GAWR:  FRONT:  816  KG,  REAR:  699  KG 


*The  vehicle  was  modified  to  mount  a triaxial  load  cell  to  the  driver 
side  door  latch. 
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TABLE  2 TEST  VEHICLE  INFORMATION  CONT ' D 


TIRES  ON  VEHICLE  (MFR.,  LINE,  SIZE):  Michelin,  MXL  Radial  X,  175/70R13 

TIRE  PRESSURE  WITH  MAXIMUM  CAPACITY  VEHICLE  LOAD:  FRONT:  200  kPa 

REAR:  241  kPa 

SPARE  TIRE  (MFR.,  LINE,  SIZE):  Michelin,  Temporary,  105/70R14  84F 

TYPE  OF  SEATS:  FRONT:  Bucket 

REAR:  Bench 

TYPE  OF  FRONT  SEAT  BACKS:  Manual ly-adjustable 

MAXIMUM  WIDTH:  1656  MM 

WHEELBASE:  2476  MM 

LOCATION  OF  LABEL  STATING  TIRE  & CAPACITY  DATA: 

The  label  was  located  on  the  driver's  side  B-pillar. 

TIRE  & CAPACITY  DATA  FROM  VEHICLE'S  LABEL: 

RECOMMENDED  TIRE  SIZE:  P175/70R13 

RECOMMENDED  COLD  TIRE  PRESSURE:  FRONT:  200  kPa;  REAR:  241  kPa 

DESIGNATED  SEATING  CAPACITY:  2 FRONT  3 REAR  5 TOTAL 

VEHICLE  CAPACITY  WEIGHT:  417  KG. 

TEST  VEHICLE  ATTITUDE  (ALL  MEASUREMENTS  ARE  IN  MILLIMETERS): 


DELIVERED 

ATTITUDE: 

LF 

613; 

RF 

616; 

LR 

622  ; 

RR 

624 

PRE-TEST 

ATTITUDE: 

LF 

605  ; 

RF 

597  ; 

LR 

586; 

RR 

591 

POST-TEST 

ATTITUDE: 

LF 

557  ; 

RF 

5 68; 

LR 

5 84; 

RR 

603 
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TABLE  2 TEST  VEHICLE  INFORMATION  CONT ' D 


WEIGHT  OF  TEST  VEHICLE  AS  RECEIVED  (WITH  MAXIMUM  FLUIDS): 


RIGHT 

FRONT 

301 

KG 

RIGHT  REAR 

172  KG 

LEFT 

FRONT 

304 

KG 

LEFT  REAR 

17  7 KG 

TOTAL 

FRONT  WEIGHT 

605 

KG 

(63.4%  OF 

TOTAL  VEHICLE 

WEIGHT) 

TOTAL 

REAR  WEIGHT 

349 

KG 

(36.6%  OF 

TOTAL  VEHICLE 

WEIGHT) 

TOTAL 

DELIVERED  WEIGHT 

954 

KG 

WEIGHT  OF  TEST  VEHICLE 

WITH 

REOUIRED 

DUMMIES  AND  78 

KG  OF  CARGO 

WEIGHT: 

RIGHT 

FRONT 

334 

KG 

RIGHT  REAR 

216  KG 

LEFT 

FRONT 

338 

KG 

LEFT  REAR 

2 20  KG 

TOTAL 

FRONT  WEIGHT 

672 

KG 

(60.6%  OF 

TOTAL  VEHICLE 

WEIGHT) 

TOTAL 

REAR  WEIGHT 

436 

KG 

(39.4%  OF 

TOTAL  VEHICLE 

WEIGHT) 

TOTAL 

TEST  WEIGHT 

1108 

KG 

WEIGHT  OF  BALLAST  SECURED  IN  VEHICLE  CARGO  AREA:  0 

COMPONENTS  REMOVED  TO  MEET  TARGET  TEST  WEIGHT:  None* 

CG  = 975  MM  REARWARD  OF  FRONT  WHEEL  CENTERLINE 


*VRTC  did  not  specify  a target  test  weight. 
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TABLE  3 POST-IMPACT  DATA 


TEST  NUMBER:  930112 


TEST  DATE:  01/12/92 


TEST  TYPE:  Side  Impact 


AMBIENT  TEMPERATURE  AT  IMPACT  AREA: 


TEMPERATURE  IN  OCCUPANT  COMPARTMENT: 


TEST  TIME:  1511 


IMPACT  ANGLE:  315°  * 


2°  C 
20°  C 


IMPACT  VELOCITY:  PRIMARY  = 72.4  KPH 


SECONDARY  = 72.4  KPH 


(SPECIFIED  RANGE  = 71.6  TO  73.2  KPH) 

DISTANCE  FROM  BARRIER  TO  VEHICLE:  ENTERING  VELOCITY  TRAP  = 381  MM 


EXITING  VELOCITY  TRAP  = 51  MM 


*Measured  clockwise  from  vehicle's  front  longitudinal  centerline. 
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TEST  NUMBER:  930112 

TABLE  4 TEST  CONDITIONS 

DATE  OF  TEST:  01/12/93 

TIME  OF  TEST:  1511 

WIND  VELOCITY:  NA 

HUMIDITY:  NA 

AMBIENT  TEMPERATURE  AT  IMPACT  AREA:  2°  C 

TEMPERATURE  IN  OCCUPANT  COMPARTMENT:  20°  C 

VEHICLE  DATA 

ACTUAL  INTENDED 

SUBJECT  VEHICLE  TEST  WEIGHT  (KG)  1108  1108 


MDB  TEST  WEIGHT  (KG) 

1334  1322-1335 

MDB  VELOCITY  ( KPH ) * 

72.4  71.6-73.2 

IMPACT  POINT  (MM)**: 

1218  1218 

DUMMIES 

DRIVER 

TYPE: 

Biosid 

SERIAL  NO. : 
INSTRUMENTATION : 

001 

HEAD  ACCEL. : 

3 

SHOULDER  ACCEL.: 

1 

SHOULDER  DISPLACEMENT: 

1 

UPPER  SPINE  ACCEL.: 

3 

UPPER  RIB  ACCEL.: 

2 

CENTER  RIB  ACCEL.: 

2 

LOWER  RIB  ACCEL.: 

2 

RIB  DISPLACEMENT: 

3 

LOWER  SPINE  ACCEL.: 

4 

UPPER  ABDOMEN  ACCEL.: 

1 

LOWER  ABDOMEN  ACCEL.: 

1 

ABDOMEN  DISPLACEMENT: 

2 

PELVIS  ACCEL.: 

3 

SHOULDER  FORCE: 

1 

PELVIS  FORCE: 

3 

RESTRAINT  SYSTEM: 

Unrestrained 

REMARKS : 

*AS  MEASURED  OVER  FINAL 

305  MM  OF  TRAVEL. 

**FIRST  CONTACT  POINT  OF 

MOVING  DEFORMABLE  BARRIER  AND  SUBJECT  VEHICLE  AS 

MEASURED  FORWARD  OF  THE  SUBJECT  VEHICLE'S  WHEELBASE  MIDPOINT. 
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FIGURE  1 IMPACT  VELOCITY  MEASUREMENT  SYSTEM 


The  final  vane  clears  emitter/receiver  51  millimeters  before  impact. 
The  vanes  have  305-meter  spacing. 
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FIGURE  2 


VEHICLE  I NSTRUMENTRT  I ON  PLRCEflENT 


SIDE  V I EU 


BOTTOM  ^lEU 
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VEHICLE  INSTRUMENTATION  LOCATIONS  AND  DATA  SUMMARY 


TEST  NUMBER  930112 


POSITIVE 

NEGATIVE 

DIRECTION 

DIRECTION 

No.  LOCATION 

X* 

Y* 

Z*  MAX  MSEC 

MAX  MSEC 

1 

RIGHT  FRONT  DOOR 
SILL  ACCELERATION  (G) 
LONGITUDINAL 
LATERAL 
VERTICAL 
RESULTANT 

228 

-64 

27 

1.5 

4.2 

5.2 
19.7 

111.3 

164.4 
117.9 

32.8 

13.3 

18.3 
6.2 

43.5 

32.9 

49.9 

2 

REAR  FLOORPAN  OVER 

97 

0 

42 

AXLE  ACCELERATION  (G) 

LONGITUDINAL 

1 . 3 

180.0 

13.7 

81.3 

LATERAL 

1.9 

157.9 

13.5 

59.9 

VERTICAL 

4.4 

78.9 

5.3 

72.0 

RESULTANT 

16.5 

81 . 3 

3 

LEFT  FRONT  DOOR 

228 

64 

29 

SILL  ACCELERATION  (G) 

LONGITUDINAL 

4.9 

19.3 

24.6 

48.0 

LATERAL 

96.3 

58.9 

59.8 

47.6 

VERTICAL 

44.6 

38 . 5 

21.7 

52.6 

RESULTANT 

101.6 

59.0 

4 

LEFT  FRONT  DOOR 

163 

69 

62 

ACCELERATION  (G) 

LONGITUDINAL 

15.5 

17 . 1 

22 . 3 

66.3 

LATERAL 

12.9 

16.4 

52 . 1 

66.9 

VERTICAL 

28.2 

25.8 

64.9 

67.4 

RESULTANT 

84.7 

67 . 1 

5 

LEFT  B-PILLAR  FORCE  (N)** 

177 

65 

67 

Z-AXIS  LONGITUDINAL  FORWARD 

POSITIVE 

671.0 

170.4 

14300.7 

73. 

Y-AXIS  LAT  DOWN  45  DEG  TO 

1 RIGHT  POSITIVE 

6090.4 

81.9 

3433.8 

23. 

X-AXIS  LATERAL  UP  4 5 DEG 

TO 

RIGHT  POSITIVE 

749.2 

96.8 

4235.4 

74  . 

* ALL  MEASUREMENTS  OF  INSTRUMENTATION  LOCATIONS  ARE  IN  CENTIMETERS. 

**LOAD  CELL'S  X,  Y,  AND  Z AXIS  DO  NOT  CORRESPOND  TO  VEHICLE  X,  Y AND 
Z AXIS. 

REFERENCE:  X;  + FORWARD  FROM  REAR  BUMPER 

Y:  + LEFTWARD  FROM  VEHICLE  CENTERLINE 
Z : + UPWARD  FROM  GROUND  LEVEL 
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FIGURE  3 


MOVING  BRRRIER 
nCCELEROMETER  PERCEMENT 
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X 
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V 


TOP  VIEU 


SIDE  VIEU 
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MOVING  BARRIER  ACCELEROMETER  LOCATIONS  AND  DATA  SUMMARY 


TEST  NUMBER  930112 


POSITIVE 

NEGATIVE 

DIRECTION 

DIRECTION 

No 

1.  LOCATION 

X* 

Y* 

Z*  MAX 

G MSEC 

MAX 

G MSEC 

1 

CENTER  OF  GRAVITY 

186 

0 

30 

LONGITUDINAL 

0.8 

191.1 

16.5 

51.8 

LATERAL 

3.1 

58.8 

8.2 

32.9 

VERTICAL 

9.9 

45.9 

3.7 

38.1 

RESULTANT 

16.9 

45.6 

2 

LEFT  FRAME  RAIL 

38 

64 

63 

OVER  REAR  AXLE 

LONGITUDINAL 

1.9 

193.5 

18.7 

30.5 

LATERAL 

2.6 

111.5 

10.1 

61.6 

* ALL  MEASUREMENTS  OF  ACCELEROMETER  LOCATIONS  ARE  IN  CENTIMETERS. 


REFERENCE: 


X:  + FORWARD  FROM  REARMOST  POINT  OF  FRAME 
Y;  + LEFTWARD  FROM  BARRIER  CENTERLINE 
Z;  + UPWARD  FROM  GROUND  LEVEL 
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VEHICLE  EXTERIOR  STATIC  CRUSH  PROFILE 
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PROFILE  LEVEL  EQUALS  AXLE  HEIGHT  WHICH  IS  27.3  CM.  ABOVE  GROUND  LEVEL 


VEHICLE  EXTERIOR  STATIC  CRUSH  PROFILE 
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PROFILE  LEVEL  EQUALS  H-POINT  HEIGHT  WHICH  IS  53.7  CM.  ABOVE  GROUND  LEVEL 


VEHICLE  EXTERIOR  STATIC  CRUSH  PROFILE 


I 


oc 


i 

I 


O 

QC 


2-16 


I 


PROFILE  LEVEL  EQUALS  MID  DOOR  HEIGHT  WHICH  IS  61.9  CM.  ABOVE  GROUND  LEVEL 


VEHICLE  EXTERIOR  STATIC  CRUSH  PROFILE 
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PROFILE  LEVEL  EQUALS  WINDOW  SILL  HEIGHT  WHICH  IS  87.3  CM.  ABOVE  GROUND  LEVEL 


VEHICLE  EXTERIOR  STATIC  CRUSH  PROFILE 
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PROFILE  LEVEL  EQUALS  WINDOW  TOP  HEIGHT  WHICH  IS  136.2  CM.  ABOVE  GROUND  LEVEL 


FIGURE  5 MOVING  DEFORMABLE  BARRIER  FACE  CRUSH 


NOTES: 


L is  pre-test  length  of  contact  surface. 

Cl  through  C6  are  spaced  equally  apart. 

CL  is  vehicle  centerline. 

All  measurements  are  in  millimeters. 

Reference  plane  is  the  rear  surface  of  the  deformable  barrier  face. 


PRE-TEST 

POST-TEST 

CRUSH 

L 

1524 

Cl 

481 

Cl 

140 

Cl 

341 

C2 
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C2 

276 

C2 

205 

C3 

478 

C3 

445 

C3 

33 

C4 

478 

C4 

476 

C4 

2 

C5 

476 

C5 

483 

C5 

-7 

C6 

473 

C6 

483 

C6 

-10 

CL 

476 

CL 

476 

CL 

0 
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TABLE  8 MOVING  DEFORMABLE  BARRIER  FACE  STATIC  CRUSH 
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**REFERENCE  PLANE  IS  THE  REAR  SURFACE  OF  THE  DEFORMABLE  BARRIER  FACE 


TABLE  9 


DUMMY  DATA  SUMMARY 
TEST  NUMBER  930112 


DRIVER  DUMMY 
SN:  001 

POSITIVE  NEGATIVE 

DIRECTION  DIRECTION 


MAX 

MSEC 

MAX 

MSEC 

HEAD  ACCELERATION  (g) 
LONGITUDINAL 
LATERAL 
VERTICAL 
RESULTANT 
HIC 

11.2  68.0  106.5  103.4 

24.9  63.4  49.6  77.9 

16.6  57.8  79.9  82.6 

113.1  103.4 

1233  FROM  74.4  TO  109.2 

LEFT  SHOULDER 

LATERAL  ACCEL 

113.5 

73.1 

195.3 

66.9 

LATERAL  FORCE 

410.3 

99.4 

2688.6 

75.0 

LATERAL  DISPL. 

0.8 

221.1 

35.2 

73.1 

UPPER  SPINE  ACCELERATION 

(g) 

LONGITUDINAL 

12.8 

101.9 

105.9 

73.1 

LATERAL 

20.0 

96.3 

108.2 

71.9 

VERTICAL 

15.1 

57.5 

11.6 

98.7 

RESULTANT 

150.6 

72.5 

LEFT  UPPER  THORAX  RIB 

LATERAL  ACCEL 

89.8 

72.5 

194.8 

66.9 

LATERAL  ACCEL 

90.4 

72.5 

192.2 

66.9 

LATERAL  DISPL. 

1.1 

242.9 

28.4 

72.8 

LEFT  CENTER  THORAX  RIB 

LATERAL  ACCEL 

60.3 

71.9 

177.5 

66.3 

LATERAL  ACCEL 

5 6.6 

72.5 

171.8 

66.3 

LATERAL  DISPL. 

0.6 

232.3 

26.9 

71.9 

LEFT  LOWER  THORAX  RIB 

LATERAL  ACCEL 

55.3 

71.3 

171.7 

65.6 

LATERAL  ACCEL 

48.0 

71.9 

161.9 

65.6 

LATERAL  DISPL. 

0.2 

333.8 

24.3 

71.8 

TTI 

143 

LOWER  SPINE  ACCELERATION 

(g) 

LONGITUDINAL 

16.7 

113.7 

36.4 

65.0 

LATERAL  ( P ) 

9.5 

119.4 

90.6 

61.2 

LATERAL  (R) 

9.1 

120.0 

93.4 

61.2 

VERTICAL 

80.5 

61.9 

30.4 

72.5 

RESULTANT 

121.6 

61.2 
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TABLE  9 


DUMMY  DATA  SUMMARY  CONTINUED 
TEST  NUMBER  930112 


DRIVER  DUMMY 
SN:  001 

POSITIVE  NEGATIVE 

DIRECTION  DIRECTION 


MAX 

MSEC 

MAX 

MSEC 

LEFT  UPPER  ABDOMEN  RIB 

LATERAL  ACCEL 

24.6 

68.8 

151.6 

63.8 

LATERAL  DISPL. 

0.1 

8.1 

37.0 

69.8 

LEFT  LOWER  ABDOMEN  RIB 

LATERAL  ACCEL 

12.7 

69.4 

130.7 

63.8 

LATERAL  DISPL. 

3.2 

128.0 

29.3 

69.6 

PELVIS  ACCELERATION  (g) 

LONGITUDINAL 

9.7 

125.0 

74.8 

56.3 

LATERAL 

6.6 

135.0 

151.9 

56.3 

VERTICAL 

29.8 

63.8 

2.0 

96.9 

RESULTANT 

171.0 

56.3 

PELVIS  PUBIC  SYMPHYSIS 

FORCE  (N) 

LATERAL 

347.3 

44.4 

10250.4 

56.3 

PELVIS  SACRUM  FORCE  (N) 


LATERAL 

10175.5 

58.8 

631.2 

280.6 

PELVIS  ILIAC  FORCE 

(N) 

LATERAL 

960.2 

56.9 

772.2 

114.4 

POSITIVE  DIRECTION 


LONGITUDINAL; 

LATERAL: 

VERTICAL: 

LOAD  CELLS: 


FORWARD 

LEFTWARD 

UPWARD 

TENSION 


NEGATIVE  DIRECTION 


LONGITUDINAL: 

LATERAL: 

VERTICAL: 

LOAD  CELLS: 


REARWARD 

RIGHTWARD 

DOWNWARD 

COMPRESSION 


NOTES: 

(P)  Primary  Sensor 
(R)  Redundant  Sensor 
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TABLE  10  POST-IMPACT  DUMMY /VEHICLE  DATA 


VISIBLE  DUMMY  CONTACT  POINTS; 

DRIVER  #001  PASSENGER  # 

Driver's  side  door 


HEAD 

and  passenger  seat 

NA  1 

CHEST 

None 

NA  1 

ABDOMEN 

None 

NA 

LEFT  KNEE 

Driver's  side  door 

NA  ! 

RIGHT  KNEE 

Driver's  side  door 

NA  1 

DOOR  OPENING: 

LEFT 

! 

1 

i 

RIGHT 

FRONT 

Tools  reauired 

Easv  1 

REAR 

NA 

NA  i 

SEAT  MOVEMENT: 

SEAT  BACK  FAILURE 

SEAT  SHIFT 

FRONT 

None 

None 

REAR 

NA 

NA 

GLAZING  DAMAGE: 

The  windshield  cracked  and 

retention  failed  along 

the  driver's  side  vertical 

edge. 

OTHER  NOTABLE  IMPACT  EFFECTS; 

The  front  left  tire  deflated. 


I' 
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DUMMY  KINEMATIC  SUMMARY 


Upon  impact,  the  driver  dummy  laterally  translated  and  rotated  toward 
the  driver's  side  door.  The  dummy's  head  went  through  the  door  glass  and 
struck  the  bottom  edge  of  the  window  opening.  The  dummy  then  rebounded  and 
translated  toward  the  passenger  side.  While  translating,  the  dummy  rose  and 
laterally  rotated,  causing  the  pelvis  to  reach  an  equal  elevation  as  the 
head.  The  head  struck  the  top  of  the  window  opening  then  the  head  liner 
while  translating.  Translation  continued  until  the  right  side  of  the 
dummy's  pelvis  struck  the  windshield  on  the  passenger  side.  The  head  struck 
the  upper  left  corner  of  the  passenger  seat.  The  dummy  then  rebounded  back 
toward  the  driver  side  and  came  to  rest  with  its  head  against  the  driver's 
seat  back,  pelvis  above  the  passenger  seat  at  a higher  elevation 
head,  and  feet  in  the  driver's  side  footwell. 


than  the 


i. 

I.-.,. 


■ « I 


* 

?*i6 




BS  ',  ■ if  v 

:'.-T^  


E . ••■  ? ’’  L '*''  - < ? •'v^ 


■ .r^. 
^a^-4, 


vM 


t'^S  . ',’  * 


r ' •'■>^?*-  '‘fwy  ' t pj  ^ 


,(2a:. 


>,.:."airl’'^^’ 


. ..-  ■■-'  ^ 


'.  f '4 


ui6^iL^T—f  ■ ' ■•' 


'• 


.i"V^..V^ 

J-  ■>*S»  .*1 


^«J9, 


'.ilw 


a? 


■<!^4 


■ m 


’•«s.>MfrKfc 


5v 


,,  ;•..  '.  •...[..  j,-;.  ,ri 


v<i4  •*«?•< 


B, 


%'  ■-'».  , ,;s^ 


Si 


:'3S^| 


'^-:v.!JJ1| 


m- 


*v 


-’•^U 


-■w --■■ 


■*1-: 


:;-^  Ti  If  i jam 


iH. 


f*  ■ I 


• 1 


■■■  -.~s£.  '^■■■ 


feK^ 


* 


“-'~'K-J^ 


Iffh 


l>l 


■«' 


^a-  ■ ,>?■■ 


' 


k:  i.-»‘. 


^k-’i 


h*.. 


i 4«a-y 


■.rJ 


* .t*t 


>|V 


SECTION  3.0 


VEHICLE, 


OCCUPANT,  & CAMERA  INFORMATION 
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FIGURE  6 PRE-TEST  & POST-TEST  VEHICLE  MEASUREMENTS 


VEHICLE  YEAR/MAKE/MODEL/BODY  1986 /Volkswagen /Gol f / 3-door  hatchback 
TEST  DATE:  01/12/93  VIN:  1VWAG0175GV043853 


LEFT  SIDE  V I EU 


PRE-TEST  POST-TEST  CHANGE 


A 

2486 

2375 

111 

B 

819 

762 

57 

C 

733 

724 

9 

D 

4032 

3966 

66 

E 

149 

149 

0 

F 

375 

387 

-12 

G 

270 

238 

32 

H 

246 

340 

-94 

I 

248 

232 

16 

PRE-TEST  POST-TEST  CHANGE 


J 

230 

214 

16 

K 

254 

281 

-27 

L 

178 

178 

0 

M 

400 

424 

-24 

N 

NA 

NA 

NA 

O 

NA 

NA 

NA 

P 

NA 

NA 

NA 

Q 

416 

437 

-21 

ALL  DISTANCE  MEASUREMENTS  ARE  IN  MILLIMETERS. 


3-2 


FIGURE  7 DUMMY  AND  SEAT  POSITIONING  DATA 


MFR. /MAKE /MODEL : Volkswagen /Golf /3-door  hatchback 

SEAT  TYPE;  Bench  ADJUSTER  TYPE;  X 

X Bucket  

Split  bench  


Manual 

Power 

Non-ad just able 


TECHNICIANS; 

BUCKET  SEAT  BACK  TYPE;  Non-ad justable  1.  S.  Ericksen 

X Adjustable  reclining  2.  B.  Crabtree 

POSITIONING  DATE;  01/12/93 3.  

AMBIENT  TEMP.;  20°  C TIME;  1511  4.  


PASSENG  DUMMY*  #001  TYPE;  BIOSID 


Head  483 


*Driver  dummy  measurements  are  referenced  to  top  of  front  door  striker. 
ALL  DISTANCE  MEASUREMENTS  ARE  IN  MILLIMETERS. 

ALL  ANGLES  ARE  REFERENCED  TO  VERTICAL. 
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FIGURE  8 DUMMY  LONGITUDINAL  CLEARANCE  MEASUREMENTS 


HH 

414 

HW 

543 

CD 

523 

CS 

322 

KDL 

102 

KDR 

73 

PA 

22 

PHX 

394 

PHZ 

159 

HB 

NA 

NB 

NA 

CB 

NA 

KBL 

NA 

KBR 

NA 

ALL  DISTANCE  MEASUREMENTS  ARE  IN  MILLIMETERS. 

ALL  ANGLES  ARE  REFERENCED  TO  HORIZONTAL. 

NOTE:  FOR  TWO-DOOR  VEHICLES,  THE  REAR  PASSENGER'S  PHX  AND  PHZ  MEASUREMENTS 

ARE  REFERENCED  TO  THE  FRONT  DOOR  STRIKER. 
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FIGURE  9 DUMMY  LATERAL  CLEARANCE  MEASUREMENTS 


ALL  DISTANCE  MEASUREMENTS  ARE  IN  MILLIMETERS. 
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FIGURE  10 


CRMERR  POSITIONS 
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TABLE  11  CAMERA  INFORMATION 
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Figure  A-1.  PRE-TEST  FRONT  VIEW 


Figure  A-2.  POST-TEST  FRONT  VIEW 


Figure  A-3.  POST-TEST  LEFT  SIDE  - VIEW  1 


Figure  A-4 


POST-TEST  LEFT  SIDE 


VIEW  2 


Figure  A-6.  POST-TEST  REAR  VIEW 


'1 


Figure  A-8.  PRE-TEST  IMPACTOR  FACE  & VEHICLE  ALIGHMENT 


VIEW  2 


Figure  A-9.  PRE-TEST  OVERHEAD  VIEW 


PRE-TEST  DOOR  LATCH  LOAD  CELL 


VIEW  1 


Figure  A-12.  PRE-TEST  DOOR  LATCH  LOAD  CELL 


VIEW  3 


Figure  A-14 


POST-TEST  DOOR  LATCH  LOAD  CELL 


VIEW  2 


Figure  A 15.  PRE-TEST  DRIVER  DUMMY  POSITION  - VIEW  1 


Figure  A-16.  PRE-TEST  DRIVER  DUMMY 


POSITION  - VIEW  2 


Figure  A-17.  POST-TEST  DRIVER  DUMMY  POSITION  VIEW 


t 


! 

i 


En 


Xsa 


Figure  A-18.  PRE-TEST  DRIVER  DUMMY  & VEHICLE  INTERIOR  VIEW  1 


I 


Figure  A-20.  POST-TEST  DRIVER  DUMMY  Sc  VEHICLE  INTERIOR  VIEW 


W>Xv-v-v 

'.V.W.V-V^ 


Figure  A-21.  POST-TEST  IMPACTOR  FACE  - LEFT  SIDE  VIEW 


L>.  .(MjfA  ^ <r.t 


r 


Figure  A-22.  POST-TEST  IMPACTOR  FACE 


RIGHT  SIDE  VIEW 


Figure  A-23.  POST-TEST  IMPACTOR  FACE  - FRONT  VIEW 


i 


I 


1 

i 


1 

!1 


I 
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Figure  A-24.  POST-TEST  IMPACTOR  FACE 


TOP  VIEW 


Figure  A-26.  POST-TEST  DRIVER  DUMMY  HEAD  CONTACT 


VIEW  2 


POST-TEST  DRIVER  DUMMY  KNEE  CONTACT  - 


Figure  A-28 


VIEW  2 
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DOOR  LRTCH  INfEGRirY 

93012  FILTER  --flLPF  1650/  5214/  -40 

HEDXGl  MIN,  MAX  VALUES  » -106. 45t  103.38  , 11.20  e 68.00 


Si 

S 

s 


0D  • 


IfiC  , 

IJUOR  LfVICII  IMIEiinilV 

93012  FILTER  --  FlLPF  1650/  52H/  -40 

HEDY61  MIN,  MAX  VALUES  = -49.64b  77.88,  24.94  ® 63.38 


i 


DOOR  LRTCH  INFEGRIFY 

33012  FILTER  = RLPE  1650/  52H/  -40 

^*EDRG1  MIN»  max  values  = 0.08*  -17.38,  113.09  « 103.38 


I 


m 'Q 


0.00  70.00  100,00  130.00  160.00  19D.fl0  220.00  250.00  280.00  3I10.00  340.00 

I JHE  IM5EC ] 

MOVING  BARRIER  INTO  LEFT  SIDE  OF  1986  VOLKSWAGEN  GOLF 
DRIVER  HERD  RESULTANT  flCCELERRTIDN 


TPiC  , 9::iiiill2 

□OGR  LRTCH  INFEGRirY 

93012  FILTER  = HSRI  136/  189/  -50 

3HLY61  MIN.  MAX  VRLUES  = -195.27b  66.87  , 113.53 


IS 


•J  , 
> 
t 

>'  I 
I 

i - 

Li 


noon  LfiTCH  iNFEGnirv 

93012  FILTER  =HSR(  136/  189/  -50 

3HLYF1  MIN,  MAX  VALUES  = -2688.58b  75.08,  410.30  e 99.37 


I. 


IS 


I 


IFiC  , 930112 

DOOR  LRTCH  INTEGRIFY 

93012  FILTER  =BLF'P  300/  750/  - 16 

3HLYD1  MIN,  MAX  VRLUE5  = -35.18b  73.13,  0.84 


Si 


n 


OOOR  LATCH  INTEGAHY 

93012  FILTER  =HSR(  136/  189/  -50 

1®1XG1  MINr  MAX  VALUES  ' -105. 90»  73.  13  , 12.76  « 101.88 


29.00  10.00  40.00  70.00  100.00  ,1300  160.00  19D.00  2^20.00  2^0.09  2^80.00  ?io0  340.00 

I IriE  InoECJ 

MOVING  BORRIER  INTO  LEFT  SIDE  OF  1986  V0LK3WRGEN  GOLF 
DRIVER  UPPER  SPINE  X-flXIS  flCCELERRTION 


Si 


i 


331912  FlLrER=HSRI  136/  189/  -50 

101ZG1  MIN.  HflX  VALUES  = -1  1.568  98.75  . 15.08  e 57.50 


00*QT?-  03*09- 


DOOR  LRTCH  INTEGRirv 

93012  FILTER  = HSRl  136/  189/  -50 

T01RG1  MIN,  MAX  VRLUE5  = 0.08P  -11.25,  150.56  e 72.50 


s. 


nijon  LRrcti  iNrEGnirv 

33012  FILTER  =HSR1  136/  189/  - 50 

LURVGl  MIN,  HflX  VRLUE5  = -194. 82R  66.87  , 89. 78  G 72.50 


( 


IS- 

IS 


DOOR  LfiTCH  INFEDRirV 

93012  FILTER  = HSR(  136/  189/  -50 

LURYGfl  MIN,  MAX  VALUES  = -192.22b  66.87,  90.^0  e 72.50 


I 


. ®0  /0.00  100.00  lWT00  feo.  00  fiD.80  2^20.00  2^0.  08  2*6 0.00  s'] 0.00  34 0.00 

TIME  (M5EC1 

MOVING  BARRIER  INTO  LEFT  SIDE  OF  1S86  VOLKSWAGEN  GOLF 
DRIVER  LEFT  UPPER  THORAX  RIB  Y-RXIS  REDLINDRNT  flCCELERfiTION 


noon  LRTCH  iruEGnirv 

93012  FILTER  =BLPP  300/  750/  - 16 

LURYDI  min,  max  VRLUES  = -28. yU  72.75,  1.06  0 242  88 


I 


0-M  78-«®  Mj®  I'se.ee  I'e®.  I'sB.n  Smi®  STm  /sb.®® 

TJHE  (H5ECI 

MOVING  BARRIER  INTO  LEFT  SIDE  OF  1986  VOLKSWAGEN  GOLF 
DRIVER  LEFT  UPPER  THORAX  RIB  DISPLACEMENT 


IfiC  , 9301 12 

DOOR  LRTCH  INrEGRirY 

93012  FILTER  =H3R(  136/  189/  -50 

LCRYGl  MIN,  MAX  VALUES  = -177.486  66.25,  B0.30 


0.  98  70.00  100.90  130.00  160.09  19B.90  2120.00  250.08  289.00 

MOVING  BARRIER  INToTeFT  SIDE  OF  1986  VOLKSWRGEN  GOLF 
DRIVER  LEFT  CENTER  THORRX  RIB  Y-RXIS  flCCELERRTION 


Ifu:  , 

GOOn  LATCH  INIEGRHY 

33012  FILTER  = MSR(  136/  189/  -50 

LCRYGfl  MIN,  MAX  YRLUES  = -171.79b  66.25  , 56.59 


I 

I 

I 


I 


□OOR  LATCH  INrEGRirV 

93012  FILTER  = BLPP  300/  750/  -16 

LCRYDl  HINr  MAX  YfiLUES  = -26.91b  71.88  , 0.63  s 232. 


o 

& 


28.80  10.08  110J0  700  100.80  l'30.00  l'60. 08  l'98.80  2^20.00  SoS  2^38.00 

MOVING  B0RR1Er''^INT0TeFT  SIDE  OF  1986  V0LK3WRGEN  GOLF 
DRIVER  LEFT  CENTER  THORAX  RIB  DI SPLflCENENT 


noon  LfiTCfi  ifUEGnuY 

93012  FILTER  = II3RI  136/  189/  -50 

LLRYGI  min,  max  VRLLIES  = -171. 65B  65.63  , 55.27  e 71.25 


S' 

s 

s 


LRTCH  INFEGRirV 


I 

1 


iX 
I — lEi 


Doun  inTCH  iNrEGimv 

33012  FILTER  = BLPP  300/  750/  -16 

llrvdi  min,  max  ynujEs  = -24.30B  71.75.  0.22  ® 333.75 


IS 


k 


lii.M  70.09  100  l)|  1300  160.00  19B.80  220.00  250.00  280.00  810.00 

TIHC  IHoECl 

MOVING  BRRRIER  INTO  LEFT  SIDE  OF  1986  VOLKSWOGEN  GOLF 
riRIVER  LEFT  LOVER  THORRX  RIB  DI SPLnCEHENT 


IfiC  , 930112 

DOOR  LRTCH  INTEDRirV 

93012  FILTER  =H3R[  136/  189/  -50 

T12YGfI  MIN,  MAX  VRLUES  = -93.37b  61.25,  9.06  0 120.00 


I 


(_D 


r_n  I- 
C£Z  '■ 


OD 

cn 


Cli  . 


I 


LU  cc 
CZ3 

CO 

cn  — 


LU 


OZ 

□r 
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7RC  r 93PI112 

noon  LATCH  INFEGRirY 

93012  FILTER  = HSRl  136/  189/  -50 

T12ZG1  MIN,  MAX  VALUES  --  -30.40R  72.5(1,  B0.51  « 61.87 


r 


0.JI0  /0.00  100.00  130'®®  160.00  190.00  220.00  250.00  280.00  3^1 0.00  340.00 

TIME  (M5EC) 

MOVING  BARRIER  INTO  LEFT  SIDE  OF  1986  VOLKSWAGEN  GOLF 
DRIVER  LOVER  SPINE  Z-RXIS  flCCELERfiilON 


IRC  , 930112 

QOOR  LATCH  INTEGRIFY 

33012  FILTER  =H3R(  136/  189/  -50 

T12YGfl  MIN,  MAX  VflLUES  = -93.37b  61.25,  9.06  e 120.00 


i3< 


TRC  . 930112 

DOOn  LATCH  INLEGRirY 

93012  FILTER  = HSRI  136/  189/  -50 

T12ZG1  MIN,  MAX  VALUES  = -30.40b  72.5(1,  B0.5le  61.87 
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nOOR  l.HTCH  IMIEiiRirY 

93012  FIL  TEH  = HSRl  136/  189/  -50 

LLIRYGI  min,  max  VRLIJES  = -151. 58B  63.75, 
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DOOR  LATCH  INLEGRirY 

93012  FILTER  = BLPP  300/  750/  -16 

LURYDl  HINr  mx  VRLUE5  = -37.05b  69.75,  0.08  e -17.63 


IS  I 

s 1 


V 


no  Ml  I IRTCII  INfFUnilY 

33012  FILTER  =H3R(  136/  189/  -50 

LLRYGl  MIN,  HflX  VRLLIES  = - 130.68b  63.75,  12.72  e 69.38 


II 


-Si 


DOOR  LRTCH  INrEGRirV 

33012  FILTER  = BLFP  300/  750/  - 16 

LLRYDl  MIN,  MAX  VALUES  = -29.29b  69.63,  3.22  e 128.00 


I 


A-  I 


noon  LRTCH  niiEiiniiY 

93012  FILIER  = IISRI  136/  189/  -50 

PEVXGl  MIN,  HflX  VALUES  -•  -7^.82e  56.29,  9.710  125.00 


0Q ’0B- 


DOOR  LfiTCH  INfEGRirV 

93012  FILTER  = HSR  I 136/  189/  -50 

PEVYGI  min,  mx  VRLUES  = -ISI.SSb  56.25,  6.62  e 135.00 


s* 


EI0  '09 


00  '09 


DOOR  LATCH  INTEGRITY 

33012  FILTER  = HSR(  136/  189/  -50 

PEVR61  MIN,  MAX  VALUES  = 0.08b  -5.62  , 170.96 


uooR  LRTCii  nirEGfiirr 

93012  FILTER  = H3R(  136/  189/  -50 

PPSYFl  MIN,  MAX  VRUJES  = - 10250. ^2e  56.25,  317.26 


I 

i2i 


& 


B0  'ST 


IRC  , 9~!0112: 

[]|J0R  LfiTCH  INFEGRirY 

33012  FILTER  =HSR(  136/  189/  -50 

P3RYF1  him,  mX  VRLUES  = -631.22b  280.63,  10175.^6 


noon  LflTCH  INFEGflllY 

33012  FILTER  --M3R(  136/  189/  -50 

PLIVFl  MIN,  MAX  VRLUE5  = -772.228  114.37,  960.16  e 56.87 


& 


PELVIS  ILIflC  Y-RX[S  FIJRCE 


IRC  , 930112 

DOOR  LRTCH  IMrEGRirY 

93012  FILTER  = BLPP  100/  250/  -16 

LFDX6  MINr  MAX  VRLUES  = -22.34b  66.25  , 15.48 


Si 

s 


LU 

i; ^1 

( . j 

cn 

LT,' 

az 


cn. 

cc 


QZ 


I — 


Ll_ 


U_J 


DOCiR  LRTCH  INIEGniTY 

93012  FILTER  = BLPP  100/  250/  - 16 

LFDYG  MIN,  MAX  VALUES  = -52.12b  66.88,  12.94  8 16.38 


I 

I 

! 

■ ♦ 


& 


I 


DOOR  LfiTCH  INTEDRir, 

■33012  FILTER  = BLPP  100/  250/  * 16 

LFDZG  MINr  max  VRLUE5  = -64.93b  67.38,  2R.23  e 25.75 


^£t 


noon  i.mcii  imEiinirv 

93012  FILTER  ElLFP  100/  250/  -16 

LFDRG  MIN,  MAX  VRLUES  = 0.13P  29^.00,  Ei4.70 


I 


I 


DOOR  LfiTCH  INFEGRirv 

93012  FILTER  = BLPF  100/  250/  -16 

LFSXG  HIN,  max  values  = -24. 6U  48.0(3.  4.91  e 19.25 


2(3.00  10. 00  40.00  70.00  100.00  130.00  160.00  19B.(30  220.00  250.0(3  280.00  310.00  3‘40.00 

TIME  (M5EC1 

MOVING  BORRIER  INTO  LEFT  SIDE  OF  1986  VOLK3VRGEN  GOLF 
VEHICLE  LEFT  FRONT  DOCOR  SILL  X-flXlS  flCCELERRTIOM 


[jnnn  inTCii  iNrEGHiiY 

93012  FILIER  = BLPP  100/  250/  - 16 

IFSYG  min,  max  values  = -59.828  47.61,  96.27  e 58.88 


I 


OOOR  LHTCH  INfEGRITY 

93012  FILTER  = BLPP  100/  250/  -16 

LFSZ6  MIN,  MAX  VRUJES  = -21.73b  52.63  , (14.55  e 38.50 


J 


Doon  LUTCfi  ifUEiiniry 

33012  FILTER  = BLPF  100/  250/  - 16 

LFSRG  min,  max  VRLUE5  = 0.05i  -1.75,  lB1.58e  59,00 


0D  *50 


OOOR  LRTCH  INfEGRIFY 

33012  FILTER  = BLPP  100/  250/  -16 

flFSXG  MIN,  HflX  VALUES  = -13.3^8  ^13.58  , 1.^9  e 111.25 


I 

I 


noon  LfiTCH  INFEGRirY 

33012  FILTER  ^BLPP  100/  250/  -16 

RFSYG  min,  max  VRLUES  = -18.31b  32.88,  ^.20  e 16^  38 


I 


0.00  70.00  100  00  130.00  160.00  19B.80  220.00  250.08  280.00  310700 340.00 

TIME  (MjECJ 

MOVING  BORRIER  INTO  LEFT  310E  OF  1986  VOLKSWAGEN  GOLF 
VEHICLE  RIGHT  FRONT  DOOR  SILL  Y-flXIS  RCCELERnnON 


DOOR  LRTCH  INfEGRirY 

33012  FILTER  = BLPF  100/  250/  -16 

RFSZ6  MIN,  MAX  VALUES  = -6.17b  49.83,  5.19  e 117.88 


I 

I 


00'ST?-  00*09- 


inC  , M3lflll2 

UOOR  LniCM  INFEGnirY 

93012  FILTER  = BLPP  100/  250/  - 16 

MIN,  MAX  YRLUE5  = 0.15b  -19.13,  19.72  e 32.75 


I 

IS 


s 


DOOR  LfiTCH  INTEGRIFY 

93012  FILTER  = BLPP  100/  250/  -16 

fIDKXG  MIN.  MAX  VALUES  = -13.71b  81.25.  1.25  e 180.00 


IS 

S' 


BO  ■ 


cn 

0= 

LU 


1 


noon  iRTCH  iNfEi^nirY 

93012  FILTER  =BLPP  100/  250/  - 16 

RDKYG  MIN,  MAX  YRLUE5  = -13.46P  59.83,  1.92  er  157.88 


DOOR  LfiTCH  INrEGRITY 

33012  FILTER  = BLPP  100/  250/  - 16 

RDKZ6  MIN,  MAX  VRLUES  = -5.32b  72.08,  y.41  e 78. R3 


i 


DOOR  LfiTCH  inrEGRirV 

33012  FILTER  = BLPP  100/  250/  - IR 

RDKRG  min,  HflX  VRLUE5  = 0.05b  3.38,  16.51 


! 

I 

I 

I 


DiJOR  LhTCH  INFEGRirY 

93012  FILTER  = BLPP  100/  250/  - 16 

LPBXF  MIN,  MAX  VfiLUES  = -4235.37b  74.83,  719.19  e 96.75 


LEFT  B-PILLfiR  X.-RXIS  FORCE 


[lOdn  inn: II  iMr[-(iHirY 

^13012  nUER  = BLFP  100/  250/  -16 

LPBYF  min,  max  yRLUES  = -3/133. 76B  23.13,  6090.36  e 81.38 


nooR  LRTCH  ifirEGRirr 

33012  FILTER  = BLPP  100/  250/  - 16 

LPBZF  MIN,  MAX  VfiUJES  = -H300.74B  73.88,  671.00  e 170.38 


O I 

!! 

IS 


Ei0  *0S 


LEFT  B-PILLRP.  Z-RXIS  FORCE 


i 


r:r 


inc  , 

noon  LnicH  iNiEi^nirY 

33012  FILTER  = BLPP  100/  250/  - 16 

BCGY6  MIN,  MAX  VRLUE5  = -8.22b  32.88,  3.10  e 58.75 


28.00  10.00  40.00  70.00  100.00  130.00  160.00  19P.80  220.00  250.08  280.00  310700  340.00 

TIME  IM5EC) 

MOVING  BARRIER  INTO  LEFT  SIDE  OF  1986  VOLKSWAGEN  GOLF 
EIRRRIER  CENTER  OF  GRAVITY  Y-RXI5  RCCELERATION 


uonn  LATCH  INrEGniTY 

93012  FILTER  = BLFP  100/  250/  Mb 

BCGZG  min,  max  VRLUE5  = -3.69b  38.13,  9.94  e 45.88 


I 


=T 


DOOR  LRTCH  INrEGRirV 

93012  FILTER  = BLPP  100/  250/  -16 

BCGRG  MIN,  MAX  VRLUE5  = 0.04?  308.00,  16.940  45,63 


noon  LHTCti  iMrEGturv 

33012  FILTER  =BLPP  100/  250/  -16 

B3RXG  MIN,  HflX  VRLUE5  = -18.66b  30.50,  1.86  e 193.50 


'29.00  l'0.  0«I  4.JI0  h.m  l'00.00  l'30.00  l'60. 00  I’gp.fl©  2^20.00  2^0.00  2^80.00  3l]0.00  ^40.  00 

TIME  (M5EC1 

MOVING  BORRIER  INTO  LEFT  SIDE  OF  1986  V0LK3WRGEN  GOLF 
RRRRIER  RERR  CROSSNEHBER  X-RXIS  RCCELERMT ION 


UIUD3JNI  HDiHI  yODD 
' lyi 


5 

i 


i< 

k . I- 


noon  LhTcn  inrEGnirY 

93012  FILTER  =BLPP  100/  250/  - 16 

BSRXG  MIN,  MAX  VALUES  = -18.66b  30.58,  1.86  e 193.50 


<=j 


DOOR  LRTCH  INTEGRirv 

33012  FILTER  = BLPP  100/  250/  -16 

BSRY6  MINr  MAX  VALUES  = -10.09b  61.63,  2.61  s 111.50 


IS 

s 


Lu  izr 
CD  di 
dZ  I 


<T!  cn 

bti  Qi; 


CO 

CO 


i3Z 


CD  QZ 
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QZ 


□z 

az 

LU 


' cc 
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QZ  . — 
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TRANSPORTATION  RESEARCH  CENTER  OF  OHIO 


THORAX  IMPACT  WITH  ARMS  - PENDULUM  TEST 

BIOSID  DUMMY  05-Jan-93 

LEFT  SIDE  CONFIGURATION 

TRC  B01C13TA1  BIOSID  BNOOi  THORAX-ARM  CAL13 


t 

1 

1 TEST  PARAMETER 

1 SPECIFICATION 
1 (ABSOLUTE  VALUE) 

TEST  RESULTS 

1 

1 

1 

1 

I 

1 

! TEMPERATURE 

1 

1 

1 20.  6-22.  2 DEG.  C 

21.  11  DEG.  C 

1 

1 

t 

1 

1 

1 

iRELATIVE  HUMIDITY 

1 

1 

1 10%  - 70% 

44.  00  % 

1 

1 

a 

f 

1 

1 

1 PENDULUM  VELOCITY 

1 

t 

1 6.  58  - 6.  84  M/SEC 

6. 68  M/SEC 

t 

1 

1 

I 

1 

1 

! IMPACTOR  FORCE 

J 

t 

1 6200  - 7600  N 

-6609.  N 

1 

1 

1 

1 

[PEAK  ACCELERATION 
lUPPER  THORACIC  RIB 

! 

t 

1 55  - 80  G 

-78.  9 G 

t 

1 

1 

1 

IPEAK  ACCELERATION 
IMID  THORACIC  RIB 

1 

1 

1 70  - 100  G 

-98.  1 G 

I 

1 

I 

1 

IPEAK  ACCELERATION 
1 LOWER  THORACIC  RIB 

1 

1 

1 85  - 128  G 

-127.  2 G 

I 

1 

1 

1 

iPEAK  DISPLACEMENT 
! UPPER  THORACIC  RIB 

} 

1 

1 21-29  MM 

-27.  2 MM 

1 

1 

1 

1 

IPEAK  DISPLACEMENT 
!MID  THORACIC  RIB 

1 

1 

1 32-42  MM 

-36.  7 MM 

1 

1 

1 

1 

IPEAK  DISPLACEMENT 
I LOWER  THORACIC  RIB 

1 

1 

1 42-53  MM 

-45.  5 MM 

1 

1 

1 

1 

IPEAK  ACCELERATION 
1 UPPER  SPINE 

1 

1 

1 34  - 43  G 

-34.  0 G 

1 

1 

1 

IPEAK  ACCELERATION 
1 LOWER  SPINE 

1 

1 

1 14  - 21  G 

-16.  3 0 

1 

1 

1 

1 

IPEAK  DISPLACEMENT 
1 SHOULDER 

1 

1 

1 0.  59  - 1.  06  IN 

-20.  4 MM 

> 

1 

1 

1 

TEST  MEETS  SPECIFICATIONS 


TECHNICIAN 


IRC  , B01C13Tfll 

BIOSID  SN0(31  rHQRfiX-flRM  CAL19 

93005  FILTER  =BLPP  300/  750/  -16 

PENXF  min,  max  values  = -6608. 78B  13.00,  >15.20  e 49.00 


e> 

e> 


IS 


D0  ’01 


TRC  , B01C13]ni 

HI  OS  ID  SN001  rHQRfiX-flRM  CflLlS 

93005  FILTER  =BLPP  300/  750/  - 16 

9HLYD  MIN.  MAX  VALUES  = -20.37R  17.0(1.  0.78  e 43.63 


iS 


IS 


Tfic  , B01C:l3ini 

BIOS  ID  SNOai  THQRfiX-BRM  CBL13 

33005  FILTER  = HSR(  136/  189/  -50 

1-URYG  min,  max  values  = -78.92B  3.75  , 23.04  e 17.50 


IS 

s 


s 


IRC  , BBICISTRI 

BIOSID  SN0fll  rHQRRX-flnM  CflLlB 

93005  FILTER  = HSRI  136/  189/  -50 

LCRY6  MIN,  MAX  VRLUE5  = -98.10»  3.75,  22.97  « 18.75 


ei 

IS 


TRC  , B01C13TR1 

BIOSID  3N001  THQRfiX-flRM  CAL19 

93005  FILTER  = HSRl  136/  189/  -50 

LLRYG  min,  max  VfiLUES  = -127.25b  4.38,  34.29  ® 10,00 


<Si 

IS 


o 


TIME  IH5EC1 

BlOSin  DUMMY  CDLIBRDTION  - LEFT  THORAX  RIB  AND  ARM  IMPACT 

LEFT  UPPER  RIB  DISPLACEMENT  i AXIS 


TRC  , B01C13TR1 

BIOSIQ  SN001  rHORflX-flRM  CAL13 

93005  FILTER  = BLPP  300/  750/  -16 

LCRYD  MINr  MAX  VRLUE5  = -36.7^18  19.25,  0.0^1  e 2.63 


s 

IS 


DO  *01 


00*0  00-01-  00-02-  0Q’0i 


IRC  , BJllCl  -imi 

BIOS  ID  SN0(J1  rHQRRX-flRM  CflLlB 

33005  FILTER  = BLPP  300/  750/  * 16 

LLRYO  MINr  MAX  VALUES  = -y5.5U  19.88  , 0.03  e 2.75 


s* 

Q 

IS 


i 


TIME  (M5EC1 

BIOSIO  DUMMY  CALIBRATION  - LEFT  THORAX  RIB  AND  ARM  IMPACT 

LEFT  LOWER  RIB  DISPLACEMENT  1 AXIS 


TRC  , B01C131fll 

a I OS  ID  SN0Q1  THaRflX-flRM  CflLlS 

33005  FILTER  = HSRl  136/  189/  -50 

T01YG  MIN,  MAX  VALUES  * -34.028  13.75,  7.49  ® 43.75 


<s> 


IS 


UPPER  SPINE  RCCELERRTION  Y RXIS 


IRC  , GOlClSiril 

HI  OS  ID  SN001  riiannx-flnfi  cal  is 

93005  FILTER  = HSR(  136/  189/  -50 

112YG  MIN,  MAX  VRLUE5  = -16.3^6  19.38,  3.78  e 60.62 


I 


Q 


D0*0S  00 ‘0T  00 ’0  00*01-  0Q‘09- 


LOWER  SPINE  ACCELERATION  Y RXIS 


TRANSPORTATION  RESEARCH  CENTER  OF  OHIO 


PELVIS  IMPACT  - PENDULUM  TEST 

BIOS ID  DUMMY  05- Jan-93 

LEFT  SIDE  CONFIGURATION 

TRC  B01C13PV1  BIOSID  SNOOl  PELVIS  IMP  CAL13 


1 

1 

1 

f 

! TEST  PARAMETER 

1 1 

I 1 

{ SPECIFICATION  { 

{ (ABSOLUTE  VALUE)  { 

TEST  RESULTS 

1 

t 

1 

1 

1 

! 

1 

{TEMPERATURE 

{ 1 
{ 20.  6-22.  2 DEG.  C { 

21.  11  DEG.  C 

1 

1 

1 

1 

1 

1 

{RELATIVE  HUMIDITY 

0 

1 

o 

54.  00  >; 

1 

1 

i 

1 

! 

{PENDULUM  VELOCITY 

1 1 

1 1 

{ 6.  58  - 6.  84  M/SEC  { 

6. 68  M/SEC 

i 

1 

1 

1 

{ 

1 

{ IMPACTOR  FORCE 

t 1 

1 1 

{ 7700  - 9700  N { 

-8437.  N 

1 

1 

1 

1 

1 

1 

{PEAK  ACCELERATION 
{PELVIS 

I 1 

1 1 

} I 

t 1 

{ 42  - 66  G { 

-42.  5 G 

1 

I 

1 

1 

1 

1 

TEST  MEETS  SPECIFICATIONS 


TECHNICIAN 


CO 


m 

oo 

• 

OJ 

CO 


in 

CM 


CD 


in 

CM 


CO 


cn 


>- 

LU 


O- 


IE> 

cr5 

a 

« lo  Li- 
en ® X 

i_j  I— I Si  ZC 

CO  -H  CO  UJ 
! — 03  cn  Q_ 


D0  *SI 


« 

i 


iV.CO  A. 00  ^0.00  4'd.00  ^0.00  6^0. 00  T'0.00  8fe.0O  S^O0  SO0  110.00 

TIME  (M5EC1 

BI03ID  DUMMY  CRLIBRflTION  --  LEFT  PELVIS  IMPfTCT  TEST 

PENDULUM  FORCE 


APPENDIX  D 


MISCELLANEOUS  TEST  INFORMATION 


D-1 


1 


i 


1 


1 


r 

f 


DUMMY  INSTRUMENTATION  PLACEMENT 


DUMMY  MANUFACTURER  & S/N:  FIRST  TECHNOLOGY  SAFETY  SYSTEMS/001 

SEATING  POSITION:  DRIVER 


ORIENTATION 


MNEMONIC  LOCATION 

AXIS 

MFR 

MODEL 

S/N 

(+  SENSING 

HEAD  ACCELERATION 

X 

ENDEVCO 

7264 

CC92H 

REAR 

HEAD  ACCELERATION 

Y 

ENDEVCO 

7264 

DP87J 

LEFT 

HEAD  ACCELERATION 

Z 

ENDEVCO 

7264 

BH91J 

UP 

LEFT  SHOULDER  ACCELERATION 

Y 

ENDEVCO 

7264 

BD88J 

RIGHT 

LEFT  SHOULDER  FORCE 

Y 

DENTON 

2255 

076 

LEFT 

LEFT  SHOULDER  DISPLACEMENT 

Y 

SPACE  AGE 

TECHNOLOGY 

160-321H 

108 

LEFT 

UPPER  SPINE  ACCELERATION 

X 

ENDEVCO 

7264 

BF19J 

REAR 

UPPER  SPINE  ACCELERATION 

Y 

ENDEVCO 

7264 

DP46J 

LEFT 

UPPER  SPINE  ACCELERATION 

Y 

ENDEVCO 

7264 

BF04 

UP 

LEFT  UPPER  THORAX 

RIB  ACCELERATION 

Y 

ENDEVCO 

7264 

BE95J 

RIGHT 

LEFT  UPPER  THORAX 

RIB  REDUNDANT 

Y 

ENDEVCO 

7264 

BP55J 

RIGHT 

LEFT  UPPER  THORAX 

RIB  DISPLACEMENT 

Y 

SPACE  AGE 

TECHNOLOGY 

160-321H 

50 

LEFT 

LEFT  CENTER  THORAX 

RIB  ACCELERATION 

Y 

ENDEVCO 

7264 

BD15J 

RIGHT 

LEFT  CENTER  THORAX 

RIB  ACCELERATION  REDUNDANT 

Y 

ENDEVCO 

7264 

BF26J 

RIGHT 

LEFT  CENTER  THORAX 

Y 

SPACE  AGE 

160-321H 

34 

LEFT 

RIB  DISPLACEMENT 

CONTROL 

LEFT  LOWER  THORAX 

RIB  ACCELERATION 

Y 

ENDEVCO 

7264 

EH88J 

RIGHT 

LEFT  LOWER  THORAX 

RIB  ACCELERATION  REDUNDANT 

Y 

ENDEVCO 

7264 

EC41J 

RIGHT 

LEFT  LOWER  THORAX 

Y 

SPACE  AGE 

160-321H 

63 

LEFT 

RIB  DISPLACEMENT 


CONTROL 


DUMMY  INSTRUMENTATION  PLACEMENT,  CONT ' D . 

DUMMY  MANUFACTURER  & S/N:  FIRST  TECHNOLOGY  SAFETY  SYSTEMS/001 

SEATING  POSITION:  DRIVER 


ORIENTATION 


MNEMONIC  LOCATION 

AXIS 

MFR 

MODEL 

S/N 

(+  SENSING 

LOWER  SPINE  ACCELERATION 

X 

ENDEVCO 

7264 

EJ97J 

REAR 

LOWER  SPINE  ACCELERATION 

Y 

ENDEVCO 

7264 

DJ61J 

LEFT 

LOWER  SPINE  ACCELERATION 

REDUNDANT 

Y 

ENDEVCO 

7264 

BF99J 

LEFT 

LOWER  SPINE  ACCELERATION 

Z 

ENDEVCO 

7264 

FCOIJ 

DOWN 

LEFT  UPPER  ABDOMEN 

RIB  ACCELERATION 

Y 

ENDEVCO 

7264 

DW83J 

RIGHT 

LEFT  UPPER  ABDOMEN 

Y 

SPACE  AGE 

160-321H 

70 

LEFT 

RIB  DISPLACEMENT 

CONTROL 

LEFT  LOWER  ABDOMEN 

RIB  ACCELERATION 

Y 

ENDEVCO 

7264 

BG37J 

RIGHT 

LEFT  LOWER  ABDOMEN 

Y 

SPACE  AGE 

160-321H 

79 

LEFT 

CONTROL 

PELVIS  ACCELERATION 

X 

ENDEVCO 

7264 

DF41J 

PELVIS  ACCELERATION 

Y 

ENDEVCO 

7264 

AP96 

PELVIS  ACCELERATION 

Z 

ENDEVCO 

7264 

BE27J 

PUBIC  SYMPHYSIS  FORCE 

Y 

DENTON 

2257 

076 

LEFT 

PELVIS  SACRUM  FORCE 

Y 

DENTON 

2256 

076 

LEFT 

PELVIS  ILIAC  FORCE 

Y 

DENTON 

2258 

076 

LEFT 

VEHICLE  INSTRUMENTATION  PLACEMENT 


ORIENTATION 


NUMBER 

LOCATION 

AXIS 

MFR 

MODEL 

S/N  ( + 

SENSING) 

1 

RIGHT 

FRONT  SILL 

Y 

ENDEVCO 

2264 

AP45 

RIGHT 

1 

RIGHT 

FRONT  SILL 

Y 

ENDEVCO 

2264 

AA05 

RIGHT 

1 

RIGHT 

FRONT  SILL 

Y 

ENDEVCO 

2264 

BF18J 

RIGHT 

2 

REAR 

FLOORPAN  OVER 

AXLE 

X 

ENDEVCO 

7264 

BR37J 

REAR 

2 

REAR 

FLOORPAN  OVER 

AXLE 

X 

ENDEVCO 

7264 

AH78 

REAR 

2 

REAR 

FLOORPAN  OVER 

AXLE 

X 

ENDEVCO 

7264 

AC44 

REAR 

3 

LEFT 

FRONT  SILL 

Y 

ENDEVCO 

2264 

AH88 

RIGHT 

3 

LEFT 

FRONT  SILL 

Y 

ENDEVCO 

2264 

AS34 

RIGHT 

3 

LEFT 

FRONT  SILL 

Y 

ENDEVCO 

2264 

AL42 

RIGHT 

4 

LEFT 

FRONT  DOOR 

REAR  SURFACE 

X 

ENDEVCO 

7264 

AD97 

FRONT 

4 

LEFT 

FRONT  DOOR 

REAR  SURFACE 

Y 

ENDEVCO 

7264 

AK87 

RIGHT 

4 

LEFT 

FRONT  DOOR 

REAR  SURFACE 

Z 

ENDEVCO 

7264 

AM74 

UP 

5 

LEFT 

B-PILLAR  FORCE 

X 

DENTON 

2655 

075-FZ 

FORWARD 

5 

LEFT 

B-PILLAR  FORCE 

45 

° below 

DENTON 

2655 

075-FY 

DOWN 

Y 

negative 

TOWARD 

RIGHT 

5 

LEFT 

B-PILLAR  FORCE 

45 

° above 

DENTON 

2655 

075-FX 

UP  TOWARD 

Y negative 


RIGHT 


MOVING  BARRIER  INSTRUMENTATION  PLACEMENT 


ORIENTATION 


NUMBER 

LOCATION 

AXIS 

MFR 

MODEL 

S/N 

(+  SENSING 

1 

CENTER 

OF  GRAVITY 

X 

ENDEVCO 

2264 

AS06 

REAR 

1 

CENTER 

OF  GRAVITY 

Y 

ENDEVCO 

2264 

AR49 

RIGHT 

1 

CENTER 

OF  GRAVITY 

Z 

ENDEVCO 

2264 

BB60 

UP 

2 

LEFT  FRAME  RAIL 

OVER 

REAR  AXLE 

X 

ENDEVCO 

2264 

AZ67 

REAR 

2 

LEFT  FRAME  RAIL 

OVER 

REAR  AXLE 

Y 

ENDEVCO 

2264 

AR38 

RIGHT 

SIGN  CONVENTION 


NHTSA  DATA  TAPE  REFERENCE  GUIDE 


ACCELEROMETERS: 

+X: 

FORWARD 

+Y: 

LEFTWARD 

+ Z: 

UPWARD 

POTENTIOMETERS: 


+SHOULDER  DISPLACEMENT:  LEFTWARD 

+RIB  DISPLACEMENT:  LEFTWARD 


LOAD  CELLS: 


+SHOULDER  FORCE: 

+PUBIC  SYMPHYSIS  FORCE: 
+PELVIS  FORCE: 


LEFTWARD 

LEFTWARD 

LEFTWARD 


LATCH /STRIKER 


LOAD  CELLS: 

+X: 

45° 

ABOVE 

HORIZONTAL 

TOWARD 

RIGHT 

+Y: 

45° 

BELOW 

HORIZONTAL 

TOWARD 

RIGHT 

+ Z: 

FORWARD 

FREQUENCY  RESPONSE  CLASSES 


NHTSA  LABORATORY  PROCEDURE  TP-214D-01 


TYPICAL  TEST  MEASUREMENTS 

Vehicle  Structural  Accelerations  for  use  in: 
Total  vehicle  comparison 
Collision  simulation  input 
Component  analysis 

Integration  for  velocity  or  displacement 
Anthropomorphic  Test  Device 

Head  accelerations  (linear  and  angular) 
Thorax 

Spine  accelerations 
Rib  accelerations 
Deflections 
Pelvis 

Accelerations 


CHANNEL  CLASS 


60 

60 

600 

180 

1000 

FIRIOO* 

FIRIOO* 

180 

FIRIOO* 


*Per  the  NHTSA  FIRIOO  filtering  routine,  the  data  are  processed  by  filtering 
to  Channel  Class  180,  subsampling  to  a 1600  Hz  sample  rate,  removing  bias, 
and  filtering  with  the  Finite  Impulse  Response  filter. 
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